Turnover of growth hormone receptors in rat adipocytes.
Adipocytes isolated from the epididymal fat pads of normal rats specifically bound [125I]human GH [( 125I]hGH). Preincubation of cells with 20 micrograms/ml cycloheximide, an inhibitor of protein synthesis, produced a progressive loss of ability to bind [125I]hGH specifically. Loss of binding sites with time followed first order kinetics and had a half-time of about 45 min regardless of whether GH was present or absent during treatment with cycloheximide. Nonspecific binding of labeled hormone was unchanged by cycloheximide. Similar results were obtained when adipocytes were incubated with 200 micrograms/ml puromycin, another inhibitor of translation, but incubation with 5 micrograms/ml actinomycin D, an inhibitor of transcription, for 2.5 h had no effect on the binding of [125I]hGH by adipocytes. The findings are not attributable to cell death, since oxidation of [U-14C] glucose to 14CO2 and binding of [125I]insulin were unaffected in replicate cell populations exposed to the same treatments. Diminished binding could not be attributed to an effect of cycloheximide to hasten the degradation of receptor-bound hGH. Treatment of adipocytes with 0.1 mg/ml trypsin for 10 min virtually abolished their ability to bind [125I]hGH specifically, but binding capability gradually returned after removal of trypsin and was nearly restored to pretrypsin levels by 2 h. Addition of cycloheximide to the incubation medium after removal of trypsin completely prevented recovery of binding capability. Covalent binding of [125I]hGH to its receptors with disuccinimidyl suberate followed by sodium dodecyl sulfate-gel electrophoresis and autoradiography of proteins isolated from adipocyte membranes revealed three specifically labeled bands corresponding to mol wt of 250-300, 130, and 56 kilodaltons. Treatment of adipocytes with cycloheximide before cross-linking resulted in a proportional reduction in all three labeled bands, suggesting a similar half-life for all three entities. Similarly, all three labeled entities reappeared in parallel as adipocytes recovered from treatment with trypsin. The data strongly suggest that receptors for GH turn over rapidly on the surface of adipocytes and that ongoing protein synthesis is required to maintain binding capacity. The data do not permit distinction between rapid turnover of the receptor proteins themselves and a short-lived protein(s) which might be required to insert the receptors into the membrane.